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(54) Pipe connection apparatus 

(57) An improved apparatus for connecting first and 
second conduits 70, 40 having first and second bores, 
respectively, to provide communication between the first 
and second bores which may be used with high 
temperatures and/or wide variations in temperature. While 
a biasing element 54 is used to provide a sealing ferrule 74 
with sufficient force to seal the second conduit 40, a ferrule 
forming screw 92 may be used to form an initial seal if a 
conduit is used that is undersize with respect to the ferrule. 
A quick-lock adaptor 104 is also attached to the base 22A 
of the connector which adapts the connector for use with 
standard tube fittings. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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"Connection Apparatus" 



BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an improved apparatus for effecting gas-tight 
communications between first and second members having bores for the passage of fluid. 
More particularly, the present invention relates to an improved high-temperature, low-pressure 
connection for affecting fluid-tight communication between such members. 

2, Description of the Background 

There are numerous types of apparatus such as, for example, analytical instrumentation 
used in laboratories, chemical and refining plants and the like, which require connection of 
a first member through which is transported a fluid, such as a gas, to a second member. 

One exemplary example of such a connection is shown in U.S. Patent No. 4,991,883 
to R.D. Worden, which is incorporated herein by reference. The connection shown in the 
'883 patent provides a fluid tight connection in spite of very wide temperature changes and 
operation at high temperatures which subjects the mechanical components of this connection 
to considerable expansion and contraction. In a preferred embodiment of the invention 
disclosed in the '883 patent, a fused quartz spring is used as a biasing element which 
maintains a constant biasing force onto a sealing ferrule which seals between an inner conduit 
containing a fluid and an outer sealing surface to maintain the seal in the presence of wide 
temperature variations and/or operation at high temperatures. 

On occasion, it is desirable to use a fluid carrying conduit that is undersize with 
respect to the sealing ferrule. While a quartz spring provides ample force to maintain sealing 
pressure during wide temperature variations, such a spring may not be strong enough to make 
an initial seal with an undersize conduit. An apparatus which would create an initial seal after 
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which sealing could be maintained by the quartz spring would be highly beneficial. 

High temperature connections are often awkward to work with largely because they 
are difficult to quickly adapt to standard tubing connectors. It has not been possible in the 
past to make a quick-lock adaptor that could be used with any standard tubing fitting because 
5 of the wide variations in temperature that these connectors experience. The wide variations 
in temperature and/or operations at high temperatures are likely to cause mechanical failure 
of connectors operating in this environment so that quick-lock adapters which could fit to 
standard tubing fittings have been generally unfeasible. 

Consequently, a need exists for improvements in high temperature connections and/or 
10 connectors which experience wide variations temperatures. Those skilled in the art have long 
sought and will appreciate the novel features of the present invention which solves these 
problems. 



SUMMARY OF THE INVENTION 

An object of the present invention is to provide an improved, high temperature 
connector which may use a high temperature biasing means to apply a constant force on a 
sealing ferrule when using an undersize conduit with respect to the sealing ferrule. 

Another object of the present invention is to provide a quick-lock adaptor for high 
temperature connectors that permits a speedy connection to any standard tubing fitting. 

The above and other objects of the present invention will become apparent from the 
drawings, the description herein and the appended claims. 

A preferred embodiment of the present invention provides a ferrule forming screw 
which can be used to apply sufficient force on the seal femile to create an initial seal around 
an undersize conduit. After an initial seal is made, a biasing spring can be used thereafter 
to maintain the seal as the connection is subject to high temperatures and/or wide variations 
in temperatures. In operation, the ferrule forming screw may be backed-off after an initial 
seal is made. In a preferred embodiment of the present invention, a spring bias is used to 
secure a locking pin into a recessed portion of a groove utilizing the same high-temperature 
biasing spring which is used to maintain sealing force during high temperature operations 
during wide variations in temperature. 
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PRIEF DESCRIPT ION OF THp DRAWINGS 
Other features and intended advantages of the present invention will be readily 
apparent by the references to the following detailed description in connection with the 
accompanying drawing, wherein: 
5 Fig, 1 is a side elevational view, in section, showing an improved connector in accord 

with the present invention. 

While the invention will be described in connection with the presently preferred 
embodiment, it will be understood that it is not intended to limit the invention to this 
embodiment. On the contrary, it is intended to cover all alternatives, modifications and 
10 equivalents as may be included in the spirit of the invention and as defined in the appended 
claims. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
• The present invention combines and improves on the advantages of a quartz spring 
biased high temperature connector in a new, novel connector which employs a ferrule forming 
screw to make an initial seal between a ferrule and a slightly undersize fluid conduit. An 
5 additional significant feature of the present invention is a quick-lock adaptor that can be used 
with standard tubing fittings so that even a high temperature connection can be readily hooked 
up for various purposes such as with a gas chromatograph in a pyrolytic analysis system. 

The main internal components of the improved high temperature connection 10 are 
seen in Fig. 1. Ferrule forming screw 92 extends through cap end wall 16 and through the 
0 interior portion of cap 12 so that it is adjacent follower 56. If a slightly undersize conduit 
70 with respect to ferrule 74 is used, then ferrule forming screw 92 can be used to create an 
initial seal with conduit end portion 72. For this purpose, ferrule forming screw has a thread 
portion 90 which engages cap wall threaded bore 96. As ferrule forming screw head 94 is 
rotated, ferrule forming screw thrust surface 100 presses against follower thrust surface 102. 
5 Follower cylindrical portion 58 and follower extended cylindrical portion 62A transmit this 
^pressure to boss 64. In turn, boss 64 presses against ferrule 74 to form ferrule 74 to create 
an initial seal with a slightly undersize conduit end portion 72. Ferrule 74 is preferably made 
of a deformable material. The term "deformable" as used herein refers to a material which, 
under compression, deforms to the extent necessary to achieve a gas-tight seal between the 
0 ferrule and the engaged surface or surfaces. 

This invention shows tubing adaptor receiver 104 used to adapt connector 10 to 
conduit 40 by forming a quick-lock attachment to base 22A. Adaptor nozzle 108 has threads 
112 which mate to conduit threaded portion 110. It is understood that other connections 
could be made at this point such as a swage tubing fitting. Adaptor receiver portion 106 



accommodates base 22 A. 

Base 22A has grooves 118 into which adaptor pins 1 14 project. Each groove 1 18 has 
a recessed portion 116 into which pins 1 14 lock. A high temperature biasing means may be 
provided to hold pin 114 into recessed portion 116. For this purpose quartz compressing 
spring 54 can be used for a dual purpose of not only providing sealing bias for ferrule 74 but 
can also be used as bias to hold pins 114 into recessed portions 116. In operation, connector 
10 is placed into adaptor receiver portion 106 so that openings in grooves 118 are lined up 
with locking pins 1 14, Subsequently a quick rotation of connector 10 places locking pins 1 14 
in groove recessed portions 116. Locking pins 114 are locked into recessed portion 116 by 
the biasing force of quartz compression spring 54. Grooves 118 may have been several 
shapes. In a preferred embodiment, grooves 188 are L-shaped so that pins 114 first enter a 
portion of grooves 188 that is substantially parallel in direction to conduit 70. After reaching 
the corner of the L-shaped groove 1 18, the connector is given a twist and pins 1 14 move in 
a plane substantially perpendicular to conduit until reaching recessed portion 116. Of course, 
those skilled in the art will recognize that grooves 1 18 could have other shapes including an 
inclined shape. As well, pins 114 could be attached to base 22 A and grooves 1 18 located in 
adaptor receiver portion 106. Alternatively, other structures could be used for holding base 
22A into adaptor receiver portion 106 including a swage connection. 

Adaptor receiver 104 includes aperture 112 through which follower extended 
cylindrical portion 62A can transmit pressure to boss 64. Therefore, due to the construction 
of adaptor receiver 104, it is possible to make a quick-change connector that is useful even 
with large temperature changes, high temperatures and/or high pressures. 

The foregoing description of the invention has been directed in primary part to 
particular preferred embodiments in accordance with the requirements of the patent statutes 



and for purposes of illustration. It will be apparent, however, to those skilled in the art that 
many modifications and changes may be made without departing form the scope and spirit of 
the invention. Therefore, the invention is not restricted to the preferred embodiment 
illustrated but covers all modifications which may fall within the scope of the following 
claims. 
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CLAIMS 

1. An apparatus for connecting a first conduit having a first bore to a second 
conduit having a second bore to provide communication between said first and second bore 
comprising: 

a base; 

5 means to attach said base to said first conduit; 

a cap, said second conduit extending through said cap; 

a follower slidably disposed in said cap, said follower having a passageway 
therethrough, said second conduit extending through said passageway; 

a ferrule received on said second conduit, said ferrule having a first end and a second 
10 end, at least a portion of said ferrule having a deformable cross-section; 

biasing means operative to urge said follower against said first end of said ferrule; 

said first bore in said first conduit having a frustoconical surface defining receiving 
formation for said ferrule, said second end of said ferrule having a portion which is circular 
when viewed in transverse cross section such that when said second end of said ferrule is 
15 urged into said receiving formation by said biasing means, said ferrule' engages said 
frustoconical surface defining said receiving formation in substantially line contact; and 

a ferrule forming means operative to create a forming pressure on said ferrule so as 
to form an initial seal with said second conduit and said receiving formation. 

2. The apparatus of claim 1, wherein said ferrule forming means threadably 
engages said cap and has a thrust surface operative to bear against an opposing thrust surface 
on said follower, said opposing thrust surface of said follower being disposed distal said 
ferrule. 



3. The apparatus of claim 1 , wherein said second conduit is undersize with respect 
to said ferrule. 

4. The apparatus of claim 1, wherein said means for attaching said base to said 
first conduit includes: 

an adaptor receiver mounted to said first conduit for removably receiving said base, 
said adaptor receiver having an aperture therethrough in communication with said first 
conduit. 

5. The apparatus of claim 4, wherein: said follower protrudes into said aperture 
in said adaptor receiver. 

6. The apparatus of claim 4, wherein: said removable reception of said base to 
said adaptor receiver includes a quick-lock connection. 

7. The apparatus of claim 6, wherein: said quick-lock connection includes at least 
one locking pin affixed to said adaptor receiver, said base having at least one respective 
groove disposed therein into which said locking pin projects. 

8. The apparatus of claim 7, wherein said biasing means is also operative to bias 
said locking pin to remain within a recessed portion of said groove. 
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9. An apparatus for connecting a first conduit having a first bore to a second 
conduit having a second bore to provide communication between said first and second bore 
comprising:. 

a base; 

an adaptor receiver mounted to said first conduit for removably receiving said base, 
said adaptor receiver having an aperture therethrough in communication with said first 
conduit; 

a cap, said second conduit extending through said cap; 

a follower slidably disposed in said cap and protruding into said aperture in said 
adaptor receiver, said follower having a passageway therethrough, said second conduit 
extending through said passageway; 

a ferrule received on said second conduit, said ferrule having a first end and a second 

end; 

biasing means operative to urge said follower against said first end of said ferrule; and 
said first bore in said first conduit having a frustoconical surface defining receiving 
formation for said ferrule, said second end of said ferrule having a portion which is circular 
when viewed in transverse cross section such that when said second end of said ferrule is 
urged into said receiving formation by said biasing means, said ferrule engages said 
frustoconical surface defining said receiving formation in substantially line contact. 

10. The apparatus of claim 9, further comprising: 

a ferrule forming means operative to create a forming pressure on said ferrule 
so as to form an initial seal with said second conduit and said receiving formation. 
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11. The apparatus of claim 9, wherein said removable reception of said base into 
said adaptor receiver includes a quick-lock connection. 

12. The apparatus of claim 1 1 , wherein said quick-lock connection includes at least 
one locking pin affixed to said adaptor receiver; and 

said base having at least one groove, said locking pin projecting into said groove to 
prevent movement of said base with respect to said adaptor receiver in a direction 
5 substantially parallel with said first and second conduits. 

13. The apparatus of claim 12, wherein said biasing means is also operative to bias 
said locking pin to remain within a recessed portion of said groove. 

14. Connection apparatus substantially as hereinbefore 
described with reference to the accompanying drawings. 
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